10/15/2003 10:20 FAX 6123051228 



MUETING RAASCH GEBHARDT 



@010 



Amendment and Response Under 37 C-FJL §1.116 - Expedited Examining Procedure Page 9 of It 

Serial No.: 09/519,448 
Confirmation No.: 6966 
Filed: 5 March 2000 

For; FLUID HANDLING DEVICES WITH DIAMOND-LIKE FILMS 

Remarks 

The Office Action mailed 15 July 2003 has been received and reviewed. Claim 
20 having been amended, the pending claims are claims 1-11, 13-15, and 17-32. Claims 16, 3 1, 
and 32 have been withdrawn from consideration by the Examiner. 

Claim 20 has been amended to recite "less than or equal to about 45 atomic 
percent oxygen," which is supported,, for example, by claim 1 . 

Reconsideration and withdrawal of the rejections are respectfully requested. 

Examiner's Interview 

Applicants thank the Examiner for granting a telephonic interview to Applicants* 
Representative, Loren D. Albin, on 17 September 2003. 

The status of the claims was discussed, and Applicants' Representative pointed 
out that the Office Action mailed 1 5 July 2003 does not list claims 1 6 S 3 1 , and 32 as pending. 
Although claims 1 6, 3 1 , and 32 were withdrawn from consideration by the Examiner in prior 
actions, Applicants have not canceled claims 16, 31, and 32. Agreement was reached that claims 
16, 3 1, and 32 are pending, as reflected in the status of the claims herein above. 

Applicants' representative reiterated arguments already of record for the 
patentability of the presently pending claims over the cited art. No agreement was reached, but 
the Examiner agreed to reconsider the rejections upon submission of a Declaration under 37 
C.F.R. §1.132. 

Rejection under 35 U.S.C. $102 

The Examiner rejected claims 1-1 1, 13-15, 17-25, and 27-30 under 35 ILS.C. 
§102 (b, b, e, e,) as being anticipated by WO 98/33948, WO 98/59089, Dorfinan et al. (U.S. 
Patent No. 5,352,493), or Neerinck et al. (U.S. Patent No. 6,228,471 Bl). The Examiner alleged 
that the documents all teach the claimed diamond film coated on an object. Applicants 
respectfully traverse the rejection. 
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Applicants respectfully assert that each of the cited documents fails to teach the 
presently claimed fluid handling devices that include a dense random covalent diamond-like 
glass (DLG). Support for the assertion is provided by the Declaration under 37 C.F.R. § 1 .132 by 
Moses M. David, Ph.D., an inventor of the present application. 

Specifically, the Declaration states that the cited documents each 



describe their materials as two interpenetrating networks, rather than the claimed 
random covalent system. For example, Figures 1A, 1B S and 1C in Dorfinan 
clearly show that the carbon in the a-C:H network is only bonded to either carbon 
or hydrogen, and the silicon in the a-Si:0 network is only bonded to either silicon 
or oxygen. This precludes the covalent bonding configurations such as Si*C 3 Si- 
ns, OH and C-0 present in a random covalent network- Such interpenetrating 
networks would not be random covalent network as recited in the claims in the 
present 09/519,448 application. (Paragraph 15 of the Declaration under 37 C.F.R. 
§1.132 submitted herewith). 

Further, Applicants respectfully assert that the materials disclosed in the cited 
documents have different physical properties than the DLG disclosed in the present application. 
Support for the assertion is provided by the Declaration under 37 C.F.R. §1.132 by Moses M. 
David, Ph.D., an inventor of the present application. Specifically, the Declaration states thai the 
cited documents each fail to teach a film that necessarily imparts low fluorescence (e.g. 5 claims 
27 and 28) or necessarily imparts a hydrophilic surface (e.g., independent claims 1 8, 19, 25, 28, 
and 30). 

In view of the remarks presented herein above, Applicants respectfully request 
that the Examiner reconsider and withdraw the rejection under 35 U.S.C. §102. 

Restriction Requirement and Request for Rejoinder 

The claims that have been withdrawn from consideration (e.g., claims 26, 31, and 
32) include all the claim language of claims 18, 28, and 30, respectively. Applicants respectfully 
request that the Restriction Requirement be reconsidered and withdrawn. 
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In the event that the Examiner maintains the Restriction Requirement and 
pursuant to MJ.RP. §821 .04, rejoinder of the non-elected metiiod claims is respectfully 
requested upon notice of allowance of any of the elected product claims. See, also, In re Ochiat, 
37 USPQ2d 1 127 (Fed. Cir. 1995) and In re Brottwer, 37 USPQ2d 1663 (Fed, Cir. 1996). 

Summary 

it is respectfully submitted that all the pending claims are in condition for 
allowance and notification to that effect is respectfully requested. The Examiner is invited to 
contact Applicants' Representatives* at the below-listed telephone number, if it is believed that 
prosecution of this application may be assisted thereby. 



Date 



Respectfully submitted for 
Moses M. DAVID et al. 
By 

Mueting, Raasch & Gebhardt, P.A. 
P.O. Box 581415 
Minneapolis, MN 55458-1415 
Phone:(612)305-1220 
Facsimile: (612^305-1228 




By:_ 
Loren D. Albin 
Reg. No. 37/763 
Direct Dial (612)305-1225 



CERTIFICATE UNDER 37 CFR §1.8 : 

The undersigned hereby certifies that the Transmittal Letter and the paper(s), as described hereinabove, are being 
transmitted by facsimile in accordance with 3 7 CFR § 1 .6(d) to the Patent and Trademark Office, addressed to Assistant 
Commissioner for Patents, Mail Stop AF, P.O. Box 1450, Alexandria, VA 22313-1450, on thi s_15 dl d av of October. 
2003, at \ Ml ^rf\ , (Central Time). 



By: ^jJ) (SJ^Q ~ OjQ) 
Name: A,*l«f,/Z\<<fa d r-&lS„. 
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FLUID HANDLING DEVICES "WITH DIAMOND-LIKE FILMS 



Declaration under 37 C.FJL 81.132 



Assista it Commissioner for Patents 
Mail Slop AF 
P.O.Box 1450 
Alexandria, VA 223 1 3-1450 

Sir: 



I, Moses M. David, Ph.D., declare as fellows: 



I am an inventor of the above-identified patent application Serial No. 09/519,448. 
I receivjsd a Bachelor's degree in Chemical Engineering from Indian Institute of Technology, 
Madras, India, in 1985; a Master's degree in Chemical Engineering from McGill University in 
Montre il, Canada, in 1 987; and a Doctorate in Chemical Engineering from Clarkson University 
in Pote£[am, New York, in 1990. I am an employee of 3M Company, and have been employed by 
3M Company for more than 12 years. My current position is that of Senior Research Specialist. 



diamond- 
"Diai 
My, 



"Diamcnd 



2C00), 



I have authored 12 scientific publications, at least 8 of which are in the field of 
1-like films. One of my publications is attached as Exhibit 1, (i.e., David et al. s 
■Like Film-Encapsulated Fibers Enable Long-Length Grating Production," Lightwave. 
Diamond-like glass (DLG) materials have also been recognized as important 
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3. I have read and understood the Office Action mailed January 3 1 , 2003 in regard to 
Application Serial No. 09/519,448. 
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developments in winning a 2002 Photonics Circle of Excellence Award (see Exhibit 2). I have 
15 yea^s of experience in the field of diamond-like films deposited by vacuum processes. 



4. The coinventors and I have invented a fluid handling device that includes DLQ. 
includes a dense random covalent system including on a hydrogen-free basis at least 

0 atomic percent carbon, at least about 25 atomic percent silicon, and less than or equal to 
atomic percent oxygen. Certain preferred embodiments of the invention may include 
teansmissivB films including DLG, which more preferably are at least 50 percent 

ssive to radiation at one or more wavelengths from about 180 nm to about 800 nm. 
Certain preferred embodiments of the invention may include hydiophilic films including DLG. 
Additionally, in certain preferred embodiments, the DLG films of the present invention exhibit 
substantially no fluorescence. 

5. On information and belief, the crystalltoity and the nature of the bonding of the 
carbon aetwork determine the physical and chemical properties of the deposited DLG made in 
accordance with the invention claimed in patent application Serial No. 09/519,448. Even if two 

have similar ingredients, they can have significantly different properties if me 
ingredMsnts are combined under differing conditions. For example, if two materials have 

1 networks or diffcrmg chemical bonds, then the physical properties of the two materials 
dramatically different. As acknowledged in the specification of patent application Serial 

,448, materials have previously been modified with diamond-like thin films having 
significkntly different properties from the DLG of the present invention. The differences la 
property es are believed to be due, at least in part, to the arrangement and bonding f atoms in the 
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thin fill as. The unique characteristics of the DLG disclosed in patent application Serial No* 
09/519, 448 include the presence of at least about 30 atomic percent carbon, at least about 25 
atomic percent silicon, and less than or equal to about 45 atomic percent oxygen or a hydrogen 
free ba is formed into a dense random covalent system, 



The above-referenced patent application Serial No, 09/519,448 includes an 
examplk at pages 24-25 that establishes thai the presently disclosed DLG imparts low 
fluorescence on glass capillaries. The low fluorescence of capillaries having DLG made in 
with the teachings of patent application Serial No. 09/519,448 disposed thereon, 
for capillaries that exhibit substantially no fluorescence when exposed to the light used 
a target species in the instance where excitation is effected through the capillary wall, 
capillary j, for instance, does not require the film to be removed for optical detection of the 



accordance ' 
provides 
to irradiate 
Such a 



sample:; 



7. The above-referenced patent application Serial No, 09/5 1 9,448 includes an 
examplb at pages 25-26 that establishes that the presently disclosed DLG can impart a 
hydropliilic surface on glass capillaries. The above-referenced patent application Serial No. 
09/519,448 defines "hydrophilic" to mean a film having a water contact angle of about SO 

or less (page S, lines 6-8), The hydrophilic surface of glass capillaries having DLG made 
in accordance with the teachings of patent application Serial No, 09/519,448 disposed thereon, 
provides for capillaries thai have good wetting and flow characteristics. 

8. I have read and am femiliar with PCT International Publication Number WO 
98/590J !9 to N-V. Bekaert S A, entitled "Method for making a non-sticking diamond-like 
nanocojnposite." This patent is hereafter refetred to as "Bekaert." 
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9. I have read and am familiar with PCT International Publication Number WO 
98/33948 and U.S. Pat No. 6,228,471 to N.V, Bekaert S,A„ both titles reciting a "coating 
compri sing layers of diamond like carbon and diamond like nanocomposite compositions." 
These documents are hereinafter collectively referred to as "Bekaert 2." 

10. I have read and am familiar with U.S. Pat, No. 5,352,493 to Dorfinan et aL. 
entitled "Method for forming diamond-like nanocomposite or doped-diamond-like 
nanocomposite films". This patent is hereafter referred to as "Dorfinan". 

11. In my opinion, Bekaert, Bekaert 2, and Dorfinan each Ml to teach the claimed 
fluid handling devices that include a dense random covalent diamond-like glass (DLG). 

12. Bekaert discloses a ''non-sticking diamond-like nanocomposite composition 
comprising networks of a-C:H and a-Si:0" (Abstract). "Diamond Like Nanocomposite (DLN) 
compos itions consist of an amorphous random carbon network which is chemically stabilized by 

atoms, The carbon network is interpenetrated with an amorphous glass-like silicon 
is chemically stabilized by oxygen atoms (a-CiH/a-SiiO)" (page 1 3 lines 14-18; 
s added). The "Diamond Like Nanocomposite (DLN) compositions'* disclosed by 
are not the diamond-like glass including a dense random covalent system as recited in 
the present claims. 



network which 



hydrog 
netwon 
emphasjii 
Dekaer; 



composition. 



mi 



13 . Bekaert 2 discloses "layered structures . . . comprising a first diamond like 
nanocomposite composition layer . , . which . . . comprises interpenetrating networks of a.C:H 

:0, a second diamond like carbon composition layer . . . , a transition layer 
comprising a mixture of said diamond like nanocomposite and said diamond like caibon 

(Abstract; empihasis added), The "diamond like nanocomposite composition" 
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disclos by Bekaert 2 is not the diamond-like glass including a dense random covalent system 
as recited in the present claims, 

14. Dorfinan discloses "the formation of a class of nanocomposite amorphous 
materials consisting of interpenetrating random networks of predominantly sp3 bonded carbon 
stabilized by hydrogen, glass-like silicon stabilized by oxygen and random networks of elements 
from thb 1-7& and 8 groups of the periodic table." (Abstract, emphasis added). The 
''interpenetrating random networks" disclosed by Dorfinan is not the diamond-like glass 
including a dense random covalent system as recited in the present claims. 
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15. Bekaert, Bekaert 2, and Dorfinan each fail to teach a dense random covalent DLG 
as disclosed in the above-referenced patent application Serial No. 09/5 1 9,448, In 
particular, Bekaert, Bekaert 2 3 and Dorfinan each describe their materials as two interpenetrating 
s, rather than the claimed random covalent system. For example, Figures 1A, IB, and 1C 
l clearly show that the carbon in the a-C:H network is only bonded to either carbon or 
hydrogen, and the silicon in the a-Si:0 network Is only bonded to either silicon or oxygen. This 
; the covalent bonding configurations such as SK2, Si-H, O-H and C-0 present in a 
: network. Such interpenetrating networks would not be random covalent 
network as recited in the claims in the present 09/519,448 application, 



random covalent : 



1 6. On information and belief, the differences in the materials used in Bekaert, 
Bekaert 2, and Dorfinan, along with the way in which they are combined, and the physical 
propert es of the resulting material, make these materials quite different from the DLG that has 
been disclosed in patent application Serial No. 09/519,448. 
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17. In my opinion, Bekaert, Bekaert % and Dorfman each fail to teach a film that 
necess* rily imparts low fluorescence on glass capillaries. Notably, Bekaert, Bekaert 2, and 
Dorfm4n are silent regarding low fluorescence. 

18. In my opinion, Bekaert, Bekaert % and Dorfmaa each foil to teach a film that 
necessarily imparts ahydrophilic surface on glass capillaries. In fact, Bakaert states that u [tjhe 

angle of a water droplet on a surface coated with the DLN composition according to the 
method, has been measured to be 90 to 95°, n (Page 5, lines 7-9). Similarly, Bakaert 2 
"[a]n increase in Si and O will thereby increase the contact angle and thereby generally 
the coating's aptitude as a release ot non-sticking coating or as a barrier layer 
againstlhumidity." (Column 6 a lines 60-63 of U.S. Pat No, 6,228,471). 



mat 1 



improve 1 



19. I hereby declare that all statements made herein of my own knowledge are true 
; all statements made on information and belief arc believed to be true; and further thai 
these statements were made with the knowledge that willful false statements and the likes so 
made a2"e punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the 
. States Code, and that such willful false statements may jeopardize the validity of the 
applica ion or any paieat issued thereon. 



Ocbk' lifv 2do3 



Date 



OCT,, 

s ?oo 3 



Moses M. David, Fh.D. 
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JHamond-like film-encapsulated fibers 
enable long-length grating production 



Several researchers have 
been perfecting the fabrica- 
te Hon of fiber Bragg grarlnga 
f that are several meters in 
length. 1 ^ The Application 
of these devices in optical 
telecommunicatioris systems is immi- 
nent A great deal of theoretical and 
experimental work has been done Co 



production/ a write-through coating 
must meet demanding physical and 
optical requirement/ 

A process has recently been devel- 
oped to deposit a UV-transparent, 
diamond-like film onto fiber to main- 
tain the mechanical integrity of the 
fiber close bo that of pristine fiber. By 
depositing a thin 31m on the fiber 



amount of additional components. 
.The composition of diamond-like 
films can be tailored 50 they have 
desirable diamond-like optical and 
mechanical properties such as 
extreme hardness (1,000 to 2,000 
kg/mm^ Vlckers). Diamond's optical 
bandgap is 536 eV (-223 nm) and is 
therefore transmissiveln the ultravio- 



A new method cj Jiber Bra$$ grating production preserves the mechanical 



understand the optical performance of 
these devices, but until recently, little 
attention has been given to maintain- 
1 ing the mechanical integrity of the 

Ji/fera tings, Before they are seriously con- 
sidered for use in communications sys- 
tems, long fiber gratings must pass rig- 
orous mechanical reliability tests and 
be easily manufactured. 

In standard fiber Bragg grating pro- 
duction, the protective coating on a 
fiber must be removed before a grating 
can be written. Afterward, the fiber is 
immediately recoated to preserve its 
mechanical strength. The process of 
stripping and recoating a fiber is time* 
consuming and tedious, requiring 
skilled technicians Additionally, the 
bare fiber is prone to damage during 
grating inscription, which reduces pro- 
duction yields. These problems are 
exacerbated when long lengths of fiber 
are shipped, handled, and recoated. 

Several solutions have been pro- 
posed to eliminate these process 
steps. Most of the solutions Involve 
writing gratings through specialized, 
UV-transparent polymeric fiber coat- 
ings. 4 " 6 Writing gratings through a 
Jflber coating may be a solution for 

•^Short-length (less than a few centime- 
ters) fiber Bragg grating production, 
but t be used in long-length grating 



integrity cijf 



higher yields. 
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(-1-5 microns thick), fiber geometry 
such as concentricity and diameter is 
preserved to the degree necessary to 
produce- long fiber Bragg gratings. 
This diamond-like film can also with- 
stand the temperatures used to 
anneal fiber gratings. 

Carbon films contain substantially 
two types of carbon-carbon bonds; 
trigonal graphite bonds (sp2) and 
tetrahedral diamond bonds (ep3). 
Diamond is composed almost -entirely 
of tetrahedral bonds; diamond-like 
film, approximately 50% to 90% tetra- 
hedral bonds; and graphite, nearly all 
trigonal bonds. The crystaHinity and 
nature of the bonding of the carbon 
network can be manipulated to affect 
the physical and chemical properties 
of a diamond-like film. Diamond is 
crystalline and essentially pure carbon, 
whereas diamond-like film is amor- 
phous and can contain a substantial 



M, David 

F. Bronnan, III 

3M 



let, but the polycrystalline structure 
of diamond films causes light scatter- 
ing from grain boundaries. Diamond- 
like films ore amorphous and don't 
suffer from light scattering at grain 
boundaries. The carbon-carbon d u- 
ble-bonding prevalent In diamond-* 
like film causes undesirable optical 
absorption below -500 m 

By incorporating silicon" and oxygen 
atoms into the amorphous diamond- 
like carbon film during the deposition 
process, absorption is altered. For 
example, diamond-like film of 1 
micron thick was deposited on quartz 
slides as the oxygen flow rate during 
deposition was varied, and the ptical 
transmissions through these slides 
were measured (see Figure 1). 

In the visible wavelength region; the 
optical transmission is dose to 100% 
fbralldiam nd-Jike films, irrespective 
of the chemistry; In the UV region, dia- 



Reprin ted from the July 2000 edition f LIGHTWAVE 
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mond-ldke films' transmission drops 
t dramatically when the oxygen flow 
^-ifalle below 10 accm (standard cubic 
centimeters per minute). The optical 
transmission of the lQ-sccm film drops 
below 30% at 244 ran, a commonly 
used wavelength for writing Bragg 
gratings. Under certain deposition 
conditions/ a 1-micron- thick layer of 
diamond-like film is -98% transmis- 
aive at 244 ran. The oscillations In the 
transmission spectra are due to thin- 
film interference. 

The electronio-absorptiDn edges in 
diamond-like films follow the Tauc 
relation; 



M Ooirti Sftdw 




RQuni 1. Optfcattranamlastan through 1~mkrorvtfilck layers 
of darnond-llkaHma as a (Unction of oxygen flaw rate during 
daposfflon, ' 



. To* Pkti aid liw Opt Id Gay 




Route 2. Tauc plots of dlamoncMke films made with varying 
oxygen flow rates. 



where G is a constant, £q the optical 
gap, E the photon energy, and a the 
absorption coefficient.^ The optical 
gap is taken from the extrapolation of 
the linear portion of the curves toward 
the abscissa, Tauc plots were calculat- 
ed from data like that shown in Figure 
1, and the optical gap was seen to 
change with oxygen content from -4.1 
to -45 eV (see Figure 2). The chemical 
composition of the diamond-like films 
changed monotonicfllly, even though 
abrupt changes occurred in their opti- 
cal properties. 

ManMfid-llka flm-encopvutated fiber* 

To deposit diamond-like film onto 
fibers, a capacitiveiy coupled reactor 
system is used wilh two 
electrodes in a reaction 
chamber (see Figure 3). 
During deposition, the 
chamber is partially 
evacuated, and power 
at radio frequencies is 
applied to the elec- 
trodes. A carbon-con- 
taining source is intro- 
duced between the elec- 
trodes to form plasma 
comprising reactive 
species in proximity to 
the electrodes as well as 
form an ion . sheath 
proximate to the elec- 
trodes. A fiber-handling 
apparatus is also used, 
where • a fiber is 
stripped of its acrylate 
coating with a continu- 
ous-flow acid bath 
before it enters the reac- 
tion chamber and is 
drawn through the reac- 
tive ion sheath at a con- 
trolled speed. A uniform 
thickness film of ~5 
microns was deposited 
onto the fiber, as shown 
in the micrograph in 
Figure 4. The variations 
in film thickness along 
the fiber were immeas- 
urable but are estimated 
to be <10 nm. 
The mechanical prop- 



Reottka timkr for Dcpodfiig 





Figure a, Schematic of chamber for depoefc- 
fng diamond-like film onto optica) Itoar. After 
ft to evacuated wfth the pumps (HP1 , RP2), 
power Is applied at radio frequenoton to thd 
electrodes. 

erties of diamond-like fllm-eneapsu- 
lated fibers were compared with 
those of acrylate-coated fibers and 
uncoated fibers. The diamond-like 
film-encapsulated fibers were insen- 
sitive to handling, such as by wiping 
the fibers between fingers or wrap- 
ping them on mandrels. In contrast, 
stripped fibers easily broke under 
such handling. As shown In Figure 5/ 
the probability of fracture for both the 
acrylate-coated and diamond-like- 
film fibers were similar and occurred 
at a much higher tensile force than 
that for uncoated fibers, 

Gratings were fabricated in the dia- 
mond-like film-encapsulated fiber 
with a frequency-doubled Ar + laser 
(244 run) and compared to gratings 
written in standard fibers under iden- 
tical conditions. As shown in Figure 
6, there was no significant difference 
in the quality or reflectivity between 
the gratings. Visual inspection under 
a microscope discerned no signs of 
physical damage to the fiber surface. 
Long-length gratings (>10 cm) were 
fabricated in these fibers with a previ- 
ously detailed method 2 / and there was 
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Rgira iff. Breakup strength after handling o ptlcal fibers wtth 
dtanwid-Ike-lirfi protection, actyiate coatings and no coat- 
ing. 



no noticeable degradation 
in grating quality com- 
pared to gratings written 
in bare fibe*. Any devia- 
tions that may have been 
caused by the diamond* 
like film are within the cur- 
rent limitations of the 
long-length fiber Bragg 
grating fabrication system. 
The mechanical strengths 
of these long-length grat- 
ings were then tested. 
Results similar to those in 
Figure 4 were obtained. 
These fibers were annealed 
at 100°C for 18 hours, and 
no mechanical strength 
degradation was 
observed. 

Diamonds In the rough 

These findings present sig- 
nificant opportunity for 
the fabrication of long- 
length fiber Bragg gratings 
that lend themselves to 
high-yield manufacturing 
processes. Critical to the 
process is this UV-trans- 
parent film, which pro- 
tects the fiber during fiber 
grating inscription and 
maintains the geometry of 
the fiber during fabrica- 



tion. 

By developing a process to deposit 
a uniform layer of diamond-like flhn 
onto optical fibers, many of the major 
process and handling obstacles have 
been overcome. This significant new 
process opens up opportunity for fur- 
ther applications of longer-length 
fiber Bragg gratings throughout the 
optical network. ♦ 
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3M CO, 

Film and Light Management 

• uv Reflection Filters • 




Thin, lugfr-pc i fin m axice UV-re- 
flecUvc Oltcra tmm 3M ore con- 
structed fifom engineering-grade 
polymers and do net require a sub- 
strate. Baaed on the St Paul Mbirt, 
company's Multilayer Optical FUm 
technology, the flexible filters are 
20 to SO jrm thick and eliminate 
the need to bond components in- 
divrtuany.lbe ntma typically com- 
prlae several hundred layer* of two 
polymers, each with Its awn Ught- 
xefiracave properties 

Suitable for tligh-cnd applica- 
tions, the Tnulfflayer polymer filters 
can be structured to provide a 
sharp band edge transition between 
rejection paid txmsnilsalen. These 
sharp band tnuiairdsslon* are the 
result of the control of the hundreds 
of interf er ence layers with a rela- 
tively small difference In refractive 
index. TtUff combination allows the 



creation of precis* 
transitions with very 
Uttie side lobe reflec- 
tion, resulting In Im- 
proved UV optical 
density with very low 
levels of visible color. 

The** UV filters 
can be designed to 
block up to about 
430 mn, Trith Tety tit- 
tle yellowness, Im- 
proving their applic- 
ability for ophthal- 
mic devices. Ihey can 
replace existing fil- 
ters for applications 
such as projection 
systems, UV reduction and sdntll- 
lalor de lecture. 

The company s^ys the niters at* 
low a reduction In weight and size 
when Incorporated Into photonic 




products. They achieve more than 
99 percent reflectivity at all angles 
and use the Giant Blrefrtngcnt Op* 
Ucal design,- which prevents any 
loss of reflectivity. 



3M CO. 

Optical Components Program 
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The Pulse Compressor from 3M 
Co. of Austin, Tfexaa> manages 
the ch nmm hc dlMpetalan that can 
limit tranamiafllqn speeds in optical 
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• Pulse Compressor • 

communications sys- 
tems. Earlier solutions 
required the use of 
buQqr modules with dis- 
persion-compensating . 
fiber, which had high 
optical attenuation and 
increased optical linear 
effects. 

Suitable far metro- 
politan systems, the de- 
vice corrects for high 
amounts of dispersion 
with low optical inser- 
tion loss, requiring few- 
er optical amphfleia, Sub- 
sea system designers 
can use it to match the 
large residual disper- 
sion accumulated over 
th o u s ands of kilometers of disper- 
sion-mapped fiber trains. 

The company says it developed 
several process technologies and 



materials to make the Pulse Com- 
pressor. Including a fiber Bragg 
grating fabrication, technique and 
special packaging to ensure stabll- 
it? and long-term reliability. The 
fiber Bragg grating Is several me- 
ters long with a pitch accuracy of >4 
pm, 3M also developed a diamond- 
like UV- transparent glass and a 
process wUci eb y it can be deposited 
on the fiber. The material protects 
the fiber during grating inscription 
while maintaining the ** gh* geom- 
etry tolerances the fiber needs fur 
long-length-grating fabrication. 
The grating period is linearly 
* chirped to reflect lagging wave- 
lengths before faster wavelengths 
that must travel farther into the 
grfttlng before they are reflected. An 
optical circulator separates the light 
Input (him the output 
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